Abstract -The present paper deals with the free vibration analysis of single-walled carbon nanotube in an elastic medium based on nonlocal Euler-Bernoulli beam theory. The differential quadrature method (DQM) is applied to finding free frequencies of nano-beam systems having to the ends translational and rotational elastic constraints and taking into account the influence of the rotary inertia. Numerical examples are performed to show the accuracy of the proposed method.
where z is the Cartesian co-ordinate and  its natural counterpart. It follows that the differential equation (3) becomes:
dividing by 16EI/L 4 , the equation (9) becomes:
Assuming the following quantities 
where m = ρA; the equation (10) becomes:
The boundary conditions with respect to the [-1,1] domain become:
Dividing equations (13) and (15) by 8EI/L 3 , the equations (14) and (16) by 4EI/L 2 and taking into account the coefficients of formula (11), one gets:
where the following quantities have been defined:
III. An overview of Differential Quadrature Method
In order to discretize the differential equations (12), the natural interval is divided into n segments defined by means of n +1 points located at the abscissae 1 2
assume the set of n +7 nodal unknowns:
i.e. the displacement at each nodal points and the first three derivatives at the end points. Consequently, the displacement v() of the nanotube can be approximated by:
where  is a row vector of monomials and C is a column vector of Lagrangian coordinates. One can assign to  the following sequences:
where the nodal points are so defined:
Taking the derivative of the equation (23), one gets:
and substituting equation (26) into equation (22), following formula is obtained:
Following the same approach as in Chen et al. [8] , one can define the weighting coefficients of the first four derivatives, as follows:
The differential equation (12) assumes the following form:
The discretized version of the differential equation (29) where the matrix L is the discretized version of the differential operator:
and H is given by:
and, as such are given by:
where δ ij is the well-known Kronecker operator. The boundary conditions are:
In order to impose the boundary conditions, it is now convenient to interchange the rows (and columns) (n+4) and (n+5) of the matrix L and H with the third and fourth rows and (columns) so that the boundary conditions can be immediately imposed. In this way, one obtains a partitioned matrix of the form:
and the following eigenvalue problem is obtained: 
The terms of the equations (39-40) in matrix form are:
1, n 5 C 1 K ; 2, n 4 C 1 K ; 3, n 7 C 1 K ; 4, n 6 C 1 K . , is assumed. In Table 1 , the first five non dimensional free frequencies
of simply supported-simply supported SWCNT are reported, for varying values of the non dimensional coefficient λ= (10, 30) and of the parameter  = (0.1,0.3) while the elastic medium parameters are assumed to be zero. The results have been calculated using a general code, developed in Mathematica [14] . A numerical comparison, illustrated in Table 1 , is furnished between the results given by the proposed method (DQM) and the results given by Kiani [5, 15] by means NEBT method. As one can see there is a good agreement between the two numerical approaches.
In Figure 1 , the free frequencies of clamped-clamped SWCNT, having the same geometric and mechanical properties of the above example, are reported. 
